In the present paper, we build the new analytical exact solutions of a nonlinear differential equation, specifically, coupled BoussinesqBurgers equations by means of Exp-function method. Then, we analyze the results by plotting the three dimensional soliton graphs for each case, which exhibit the simplicity and effectiveness of the proposed method. The primary purpose of this paper is to employ a new approach, which allows us victorious and efficient derivation of the new analytical exact solutions for the coupled Boussinesq-Burgers equations.
Introduction
A well-known model is the coupled Boussinesq-Burgers (BB) equations [1] u t = −2u u x + 1 2 v x , (1.1)
where x and t represent the normalized space and time respectively. Here u ( x , t ) represents the horizontal velocity and at the leading order it is the depth averaged horizontal field, while v ( x , t ) denotes the height of the water surface above the horizontal level at the bottom. The Boussinesq-Burgers equations emerge in the investigation of fluid flow and represent the proliferation of shallow water waves [1] . Kaup [2] has been investigated IST integrability of Boussinesq-Burgers equation. The multi-phase periodic solutions of BB equations have been has studied in [3, 4] . The soliton and multi-soliton of Eqs. (1.1) and ( 1.2 ) has been discussed in [5] [6] [7] .The exact travelling solutions of BB equations have been discussed in [8, 9] . El et al. [10, 11] removed the other methods is that it gives more general solutions with some free parameters.
The rest of the paper is organized as follow: in Section 2 , we proposed the algorithm of Exp-function method. Then in Section 3 , we implement the proposed method to solve coupled Boussinesq-Burger equations and also we analyzed obtained the solutions by three dimensional graphs in Section 4 . Some conclusions are presented in Section 5 .
Basic idea of Exp-function method
Consider a given nonlinear wave equation
We seek its wave solutions
Consequently, ( 2.1 ) is reduced to the ordinary differential equation:
The Exp-function method is based on the assumption that the travelling wave solution can be expressed in the following form:
where c , d , p and q are positive integers, a n and b m are unknown constants.
Application of Exp-function to coupled Boussinesq-Burgers equations
Using the transformation u = u ( η), v = v ( η), η = kx + wt Eqs. (1.1) and ( 1.2 ) become the ordinary differential equations,
On integrating Eqs. (3.1) and ( 3.2 ) once with reference to η and assuming that the constant of integration to be zero, we get
According to Exp-function method, we assume that the solution of Eqs. (3.1) and ( 3.2 ) can be expressed in the form,
where h , g , p , q , j , i , t and s are positive integers a n , b m , d n and c m are unknown constants.
For simplicity, we set h = p = 1, g = q = 1 and j = t = 1, i = s = 1, then Eqs. (3.5) and ( 3.6 ) reduced to 
where
By setting,
and solving these system of algebraic equations simultaneously with the aid of symbolic computation system of mathematical software, we obtain the following results, Case I.
Substituting these values into Eqs. (3.7) and ( 3.8 ), we get:
Case II.
Substituting these values into Eqs. (3.9) and ( 3.10 ), we get:
Case III.
Case IV.
Case V.
Case XI.
where M 1 = −4w b −1 + wb 2 0 . 
The numerical simulations for solutions of BB equation obtained by new proposed method
In this present numerical experiment, the exact solutions of Eqs. (1.1) and ( 1.2 ) have been used to draw the graphs as shown in Figs. 1 -12 .
In the present numerical simulation, the solutions graphs for BB have been presented for visualizing the underlying mechanism of the governing equations. Figs. 1 -12 give a great impact on concerning the exchange of amplitude and nature of the solitary waves because of the variant of the parameters. Right here, the 3D graphs describe the behavior of u ( x, t ) and v ( x, t ) in space x at time t , which represents the change of amplitude and shape for each obtained solitary wave solutions. 
Conclusion
In this paper, we have successfully implemented Exp-function method to derive the exact solitary wave solutions of the coupled Boussinesq-Burgers equations. The obtained results have been graphically demonstrated in order to justify the accuracy and efficiency of the proposed method. The results demonstrate that Exp-function method is straightforward and concise mathematical tool to establish the exact analytical solutions of nonlinear evolution equations. Therefore, we hope that this method can be more effectively used to investigate other nonlinear evolution equations which frequently take place in engineering, applied mathematics and physical sciences. 
